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Abstract 
Linear peptides of the fomula Z 



X-A-Cy8(RM -B-Z 



I, 



in which 

K, B, R^, X and Z are as defined in Claim 1, are highly 
active inhibitors of the binding of the blood platelet 
integrin OP IlbllZa (^Lj^^) to natural ligands and are 
suitable, inter alia, for the pro^iylaxis and for the 
treatment of circulatory disorders, thrombosis, myocar- 
dial infarction, coronary heart disease, arteriosclero- 
sis, atherosclerosis, tumours and osteolytic diseases, 
and have a supporting effect In wound healing processes. 
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Linoar adhesion inhibitors 
The invention relates to novel linear peptides of 
the formula Z 

X-A-Cys(RM-B-Z Z, 

5 which, have been derived from the C- terminal sequence of 
echistatin and in which 
X is H or Ac, 

A is absent or is Asp or a peptide fragment selected 
from a group consisting of Ala-Asp, Thr-Ala-Asp, 

10 Lys-Thr-Ala-Asp, Lys»Thr-Ala-Asn, Lys-Thr-Oly-Asp, 

Ly s - Ala - Ala- Asp , Ar g- Thr - Ala- Asp , S er - Ala - Asp , 
Oln-Ser-Ala-Asp, Oly-Lys-Thr-Ala-Asp, 
Asn-Oly-Lys-Thr-Ala-Asp, Zle-Ser-Ala-Oly, 
Arg-Ser-Ala-Oly, Cys-Asn-Oly-Lys-Thr-Ala-Asp; 

1 5 Tyr - Cys - Asn-Oly- Ly s - Thr - Ala - Asp , 

Asp-Tyr-Cys-Asn-Oly-Lys -Thr-Ala-Asp, 
Oly <pLys-Thr-Cys - Asp , 

Asp-Asp-Tyr-Cys-Asn-Oly-Lys-Thr-Ala-Asp, 
01y-Lys-Thr-Cys{Trt) -Asp, 
20 Met-Asp-A«p-Tyr-Cys-Asn-Qly-Lys-Thr-Aia-Asp and 

Asp-Met-Asp-Asp-Tyr-Cys - Asn-Oly-Lys-Thr-Ala-Asp, 
B is absent or is Ala, Arg, Asn, Asp, Cys, Oln, Olu, 
Oly, Bis, lie. Leu, Lys, Met, Om, Phe, 4-Bal-Phe, 
Pro, Ser, Thr, Trp, Tyr or Val or is an N-methylated 
25 derivative of the amino acid residues mentioned, or 

is a peptide fragment selected from the group 
consisting of Pro-Arg, Pro-Arg-Asn, Pro-Arg-Asn-Pro, 
ProrArg-Asn-PM-Hifli, Pro-Arg-Asn-Pro-Bis^Lys, 
' Pro-Arg-Asn-Pro-Bis-Lys-Oly, 
30 Pro-Arg-Asn-Pro-Bis-Lys-Oly-Pro, 

Pro-Arg-Asn-Pro-Bis-Lys-Gly-Pro-Ala and 
Pro-Arg-Asn-Pro-Bis-Lys-Oly-Pro-Ala-Thr, 
in which only one of the residues A or B can be absent, 
Z is OB, OR', HB,, MBR' or N(R')„ 
35 is B, R^ Trt, Dpm or Bsl, 

R' is alkyl of 1-6 carbon atoms, 
Bal is F, CI, Br or I 
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and 

Ac Is alkanoyl of 1-10 carbon atoms, aralkanoyl of 8-10 

carbon atoms or aroyl of 7-11 carbon atoms # 
and to their physiologically acceptable salts. 
5 Similar conqpounds are known from, for exasqple, 

European Patent Application BP 0 406 428. 

The object of the invention was to discover new 
conqpounds having valuable properties, especially those 
which can be used for the preparation of medicaments. 

10 It has been found that the conpounds of the 

formula I and their salts possess highly valuable proper- 
ties. They act in particular as Integrln inhibitors, in 
which context they particularly inhibit the interactions 
of /S,- Integrln receptors with Uganda. This action can be 

15 demonstrated by, for example, the method described by 
J.W. Smith et al. in J. Biol. Chem. 265 . 12267-12271 
(1990) • In addition to this there are antiinf laamatory 
effects. This action can also be demonstrated using 
methods known from the literature. 

20 The compounds can be raiployed as active substan- 

ces of medicaments in human and veterinary medicine, 
especially for the prophylaxis and for the treatment of 
circulatory disorders, throabosis, myocardial infarction, 
coronary heart disease, arteriosclerosis, 

25 atherosclerosis, inf lamnation, apoplexy, angina pectoris, 
tumours, osteolytic diseases, especially osteoporosis, 
angiogenesls and restenosis after angioplasty. In 
addition, they may have a supportive action in %90und 
healing processes. 

30 The abbreviations of amino acid residues given 

above ' and below denote the residues of the following 
aaiino acids i 
Ala alanine 
Arg arglnlne 

35 Asn asparaglne 

Asp aspartic add 
Arg arglnlne 
Cys cysteine 
. Oln glutamlne 
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Olp pyroglutflunine 

Olu glutaainlo aold 

61y glycine 

His histidine 
5 lie isoleucine 

Leu leucine 

Lys lysine 

Met methionine 

Orn oraithine 
10 Phe phenylalanine 

Pro proline 

Ser serine 

Ihr threonine 

Trp tryptophan 
15 Tyr tyrosine 

Val valine. 

Purtheraore, the abbreviations used below have 

the following definitional 

BOC tert-butoxycarbonyl 
20 Bzl benzyl 

CBZ benzyloxyoarbonyl 

DCCX dioyolohexyloarbodilaide 

Dpm diphenylaethyl 

rnHF dime thylf omaaiide 
25 BDCl M-ethyl-N' - (3 -dimethylaminopropyl) cax:bodiimide W0^'j^-^ 

hydrochloride 

Bt ethyl 

Bt^O diethyl ether 

Pteoo 9-f luorenylmethoxycarbonyl 
30 HOBt 1-hydroxybenzotriazole 
• M." ^tHyl ' ' •■ ' ' •• 

MBHA 4 -methyl -ba&zhydxylamliitt 

Mtr 4-atttho]V-2,3,6-trlawtliylphaayl-sul£aaByl 

OBut tert-butyl ester '^"^^^^¥1^^^!^ 
35 OMe methyl ester 
OBt ethyl ester 
POA phenoxyacetyl 
TPA trifluoroaoetio acid 
Trt trityl (triphenylmethyl) • 
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Where the abovementioned *^1nn acids may occur in 
two or more enantiomeric forme, then above and below, £or 
example as a conponent o£ the coiapounds o£ the formula Z# 
all of these forms and their mixtures too (e.g. the DL 
5 forms) are included, the three**letter code being the 
respective L form if the stereochemistry is not 
indicated. 

The invention relates furthermore to a process 
for the preparation of a compound of the formula Z 
10 according to Claim 1 or of one of its salts, charac* 
terized in that it is liberated from one of its f\mc- 
tional derivatives by treatment with a solvolysing or 
hydrogenolysing agent 
or in that a peptide of form\ila XZ 

15 X-M-OH II 



In which 

M is an amino aeid reaidua or peptida radical aalaetad 

from a group consisting of A, A-Cys(R^), 
Ala, Thr, Thr-Ala, Lys, Lys-Thr, 
Lys-Thr-Ala. Lys-Thr-Ala-Gly« Gly, Gly-Lys. Gly-Lys-Thr. 
Gly-Lys-Thr-Ala, Gly-Lys-Thr-CysOU). Asn, Asn-Gly, Asn-Gly-Lys. 
Lys-Ala. Lys-Ala-Ala, Asn-Gly-Lys-Tlir. Asn-Gly-Lys-Thr-AIa. Cys. 
Cys-Asn. Cys-Asn-Gly, Arg. Ai]g-Thr, Ai]g-Thr-Ala. Ser, 
Cys-Asn-Gly-Lys, Cys-Asn-Gly-Lys-Thr, Cys-Asn-Gly-Lys-Thr-Ala, 
Ser-Ala. Tyr, Tyr-Cys, Tyr-Cys- Asn. Tyr-Cys-Asn-Gly, 
Tyr-Cys-Asii-Gly-Lys, Gin, Gln-Ser, Gln-Ser-Ala, 
Tyr-Cys-Asn-Gly-Lys-Thr. Tyr-Cys-Asn-Qy-Lys-Thr-Ala. Asp, 
Asp-Tyf, Asp-Tyr-Cys, Asp-Tyr-Cys-Asn, Asp-Tyr-Cys-Asn-Gly, . 
Asp-tyr-C^is-Asn-Gly-Lys, Be, De-Ser, Qe-Ser-Ala. 
Asp-Tyr-Cys-Asn-Gly-Lys-Thr, Aig-Ser, Aig-Ser-Ala. 
Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala. Asp-Asp^ Asp-Asp-Tyr. 
Asp-Asp-Tyr-Cys, Asp-Asp-Tyr-C^s-Asn, Asp-Asp-iy-Cys-Asn-Gly. 
Asp-Asp-Tyr-Cys-Asn-Gly-Lys, Asp-As^>-Tyr-Cys-Asn-Gly-Lys-Thr, 
Asp-Asp-Tyr-C^s-Asn-Gly-Lys-Thr-Ala. Met, Met-Asp, 
Met-Asp-Asp. Met-Asp-Asp-Tyr, Met-A^Asp-Tyr-pys, 
Met-Asp-Asp-Tyr-Cys-Asn,Met-A^A^Tyr-Cys-Asn-GIy, 
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Met-Asp-A$p-Tyr-Cys-Asn-GIy-Lys« 
Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr, 

Mct-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Al2u Asp-Met, Asp-Mct-Asp, 
Asp-Met-Asp-Asp, Asp-Met-Asp-Asp-Tyr, 
Asp-Met-Asp-Asp-Tyr-Cys, Asp-Mct-Asp-Asp-Tyr-Cys-Asn, 
Asp-Met-Asp-Asp-Tyr*Cys-Asn-Gly« 
Asp-Met-Asp-Asp-Tyr*Qys-Asn-Gly-Lys« 
Asp-Mct-Asp-Asp-Tyr-Cys-Asn-GIy-Lys-Thr, 
Asp-Met*Asp-Asp-Tyr*Cys*Asn-Gly-Lys-Thr-Ala, A-Cys(Ri)-Pro, 
A-Cys(Ri)-Pro-Arg, A-Cys(R>)-Pio-Arg-Asn. 
A-Cys(R>)-Pro-Arg-Asn-Pro. A-Cys(Ri)-Pto-Aig-Asn-Pro*His, 
A-Cys(RJ>Pro-Arg-Asn-Pro-His-Lys, 
A-Cys(RO-Pro-Arg-Asn-Pio-His-Lys-GIy, 
A-Cys(RO-Pio-Arg-Asn-Pro^His-Lys-GIy-Pro, 
A-Cys(Ri)-Pro-Arg-Asn-Pro-His-Lys-Gly-Pio-AIa, 
1b which A and ara ae daflned in Claim 1# 



and 

X 



ia aa defined but ia not hydrogen i£ A and therefore 
M are abaent;# ia reacted with an amino compound of 
the formula III 



H-Q-Z 



in which 



2 
Q 



10 



■ I 



la as daflned and 

ia an anino aold realdua or p^tlda radical aalaeted 
from a group oonalatlng of B, Cy8(R^) -B, 
Aig-Asn, Arg-Asn-Pio, Asri-Pio, 

Arg-Asn-Pro-His. Asn-Pro-His. Pro-His, Arg-Asn-Pro-His-Lys, 
Asil-Pro-His-Lys. Pro-His-Lys. Ws-Lys, Aig-Asn-Plo-His-Lys-Gly, 
Asn-Pit>^riiilLyk-GIy; feHis-Lys^^^^ His-Lys-Gly, Lys-Gly, ' 
Aig-Asn-Plo-His-Lys-Gly-Pko, Asn-Pio-His-Lys-GIy-Pro, 
Pro-His-Lys-Gly-Pio, His-Lys-Gly-Pro. Lys-Gly-Pro. Gly-Pro, 




Pro-His-Lys^Gly-Pro- Ala, His-Lys^ly-Pro-Ala, Lys-Gly-Pro-Ala, 
Gly-Pro-Ala, Pro-Ala. Arg-Asn-Pro-His-Lys-Gly-Pro-AIa-Thr, 
Asn-Pro<Hi»^Lys-Gly-Pio-Ala-Thr,Pro-His-Lys-Gly-Pro-Ala*Thr. 
His-Lys-Gly-Pro-Ala-Thr. Lys-Gly-Pro-Ala-Thr. Gly-Pro-Ala-Thr. 
Pro-Ala-Thr. Ala-Thr, Gly-Asp.Cys(Ri)-B.Thr-Gly-Asp-Cys(R>)-B. 
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Asp-Cys(RO-B. AIa-Asp-Cys(Ri)-B. Thr-AIa-Asp-Cys(Ri)-B. 
Lys-Thr-Ala-Asp-Cys(Ri)-B. Gly-Lys-Thr-Ala-Asp-Cys(Ri)-B, 
Asn-Gly-Lys-Thr- Ala- Asp-Cys(Ri)-B. Asn-Cys(Ri yh, 
Ala-Asn-Cys(RO-B. Thr-Ala-Asn-Cys(Ri)-B, 
Cys-Asn-Gly-Lys-Thr-Ala-Asp-Cys(Ri)-B, 
Cys-Asn-Gly-Lys-Thr-Ala.Asp-Cys(Ri)-B, Ala-Ala- Asp-Cys(Ri)-B» 
Ser-Ala-Asp-Cys(Ri).B. 

Tyr-Cys-Asn-Gly-Lys-Thr Ala-Asp-Cys(Ri)-B, Gly-Cys(Ri)-B, 
Ala-Gly-Cys(Ri)-B, Scr.Ala.Gly-Cys(Ri)-B, Cys(Tit)-Asp-Cys(Ri).B, 
Thr-Cysart>Asp-Cys(Ri).B,Lys-Thr.Cys(Trt)-Asp-Cys(Ri)-B, 
Asp-Tyr-Cys-Asii-GIy-Lys-Thr-Ala-Asp-Cys(Tit)-B, 
Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr*Ala-Asp-Cys(Ri>B or 
Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala-Asp-€:ys(Tit)-B. 
in which is a« defined* 

and/or in that a free aeroapto, hydroxyl or amino group 
is alkylated 

and/or a cozopound of the f onoula I is converted into one 
of its salts by treatment with an acid or base. 

The . residue A is preferably Ac-Asp# Ala-Asp, 
Thr-Ala-Asp, Lys-Thr-Ala-Asp, Ao-Lys-l!hr«Ala-Asp, 
Qlyrliys-Thr-Cys-Asp# Gly-Lys-Thr-Cys (Trt) -Asp, 
Oly-^Lys-Thr-Ala-Asp, Lys-Zhr-Ala-Asn, Lys-Thr-Qly-Asp, 
Lys-Ala-Ala-Asp, Arg-Thr-Ala-Aisp, 01y-Ser-Ala«Asp, 
Ac-Oln-Ser-Ala-Asp, Zle^Ser-Ala-Oly or Arg-Ser-Ala-Oly. 

B is preferably not present or is, particularly 
pref erably, Ala which may . if desired be methylated. 
Pro, Pro-Arg, Pro-Arg-Asn, Pro-Arg-Asn-Pro, 
Pro-Arg-Asn«Pro«pHis, Pro-Arg-Asn-Pro-His-Lys, 
Pro-Arg-Asn-Pro-Eis-Lys-Oly or 
Pro-Arg-Asn-Pro-His-Lys-Oly-Pro-Ala-Thr, irtiereas X is 
preferably H or acetyl and Z is particularly preferably 
OB or NB, • 

is particularly preferably a triphenylmethyl 
radical, whereas R^ is preferably methyl but is also 
pr:eferably, in addition, ethyl, propyl, butyl or tert- 
butyl. 

The radical Ac is preferably acetyl but may also 
be fomyl, propionyl, butyryl, isobutyryl, yaleryl, 
isovaleryl or pivaloyl (trimethylacetyl) , or furthermore 
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Is preferably aroyl of 7-11 carbon atoms wblch Is option- 
ally substituted by one to . three substituents, suitable 
substituents preferably being one of the following 
groups: alkyl, alkoacy, alkylthio, alkylsulf inyl or 
5 alkylsulf onyl having in each case 1-3, preferably 1 or 2, 
carbon atoms, methylenedioxy, and also OB, P, CI, Br, Z, 
NO3, MH), alkylamino or dialkylamino having in each case 
1-3, preferably 1 or 2, carbon atoms in the alkyl group. 
Individual preferred aroyl radicals are benzoyl, o-, m- 
10 or p-tolyl, 0-, m- or p-methoxybenzoyl, 2,3-, 2,4-, 2,5-, 
2,6-, 3,4- or 3 , S -dime thoxybenzoyl , 2,3,4-, 2,3,5-, 
2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-trimethoxybenzoyl, o-, m- 
or p-methylsulfonylbenzoyl, 2,3- or 3,4-methylenedi- 
oxybenzoyl, or 1- or 2-naphthoyl. Ac may also be aralkan- 
15 oyl of 1-10 carbon atoms, for example phenylacetyl, 2- or 
3-phenylpropionyl, 2-, 3- or 4-phenylbutyryl or 2- or 
3 -phenylisobutyryl • 

lUrcordingly, the invention relates in particular 
to those compounds of the formula Z in which at least one 
20 of the' radicals or residues mentioned has one of the 

given meanings, in particular one of the meanings given >!^^';f^i^ 
as preferred. 

Seme preferred groups of compounds can be repre- 
sented by the following subformulae la to Id, which 
25 conform to the formula I and in which the radicals, 
residues and parameters have the meaning given for 
formula I unless more closely specified, but in which 
in la Cys(R^) is Cys(Trt) and B is Proi 
in lb Cys(R^) is Cys(Trt) and B is 
30 Pro-Arg-Asn^Prp-Ris-Lys-Oly-Pro-Ala-Thri 
in Jc Cys(R^) Cys(Trt) and 

B is Pro-Arg, Pro-Arg- 
Pro-Arg-Asn-Pro-Bis, 
■ Pro-Arg-Asn-Pro-Bis-Lys. or Pro-Arg-Asn-Pro-Bis- ''^^'^^iMM^i 
35 Ly»-01yi 

in Id Cys(RM Is CyB(Trt) and 

A is Ala -Asp or Lys-Thr-Ala-Asp 
A further group of preferred compounds can be 
represented by subformulae laa to Ida, which otherwise 
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oonform to the fozmula I and to tha formulae la to Id, 
but in which additionally X la hydrogen and Z la OH or 
KH3. 

The compounds of the formula I, and also the 
starting materials for their preparation, are otherwise 
prepared by known methods, as described In the literature 
(for example In the standard works such as Bouben-Weyl, 
Methoden der organlschen Chemie [Methods of Organic 
Chemistry] , Qeorg-Thleme-Verlag, Stuttgart) , under 
reaction conditions which are known and suitable for the 
reactions mentioned. Xn this context use can also be made 
of known variants which are not mentioned here In any 
more detail. 

If desired, the starting materials can also be 
formed In situ, so that they are not Isolated from the 
reaction mixture but are reacted further straight away to 
give the congpoxmds of the fomcula Z» 

The compounds of the formula I can be obtained by 
liberating them from their functional derivatives by 
solvolysls. In particular hydrolysis, or by hydrogen* 
olysls • 

Preferred starting materials for the solvolysls 
or hydrogenolysis are those which contain, Instead of one 
or more free amino and/or hydroxyl groups, corresponding, 
protected amino and/or hydroxyl groups, preferably those 
which contain, instead of a hydrogen atom attached to a 
nitrogen atom, an amino*protectlve group, for example 
those which conform to the formula X but contain. Instead 
of an NB2 group, an MHR' groi:^ (in which R' is an amino- 
protective group, e^g* Ftaoc, BOG or CBZ) • 

Further preferred starting materials are those 
which, instead of the hydrogen atom of a hydroxyl group, 
carry a hydroxy-protective group, for example those which 
conform to the formula X but which contain instead of a 
hydroxyphenyl group a R"0-phenyl group (in which R" is a 
hydroxy-protective group) • 

Xt is also possible for two or more - identical 
or different « protected amino and/or hydroxyl groups to 
be present in the molecule of the starting material. Xf 
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the protective groups present are different from one 
another, then In many cases they can be removed selec- 
tively. 

The term "amino*protective group" is generally 
5 knonA and relates to groups which are capable of protect- 
ing (blocking) an amino group against chemical reactions # 
but iiAich are easily removable after the desired chemical 
reaction has been carried out at other sites of the 
molecule. In particular « such groups are typically 

10 unsubstituted or substituted acyl, aryl, aralkoxymethyl 
or arallcyl groups. Since the amino -protective groups are 
removed after the desired reaction (or reaction 
sequence) , their nature and sise is incidentally not 
critical; however, those of 1-20, in particular 1-8, 

15 carbon atoms are preferred. The term "acyl group" in the 
context of the present invention and the present 
conpounds is to be understood in the widest sense. It 
includes acyl groups derived from aliphatic, araliphatic, 
aromatic or heterocyclic carboxylic acids or sulfonic 

20 acids, and also, in particular, alkoxycarbonyl, aryloxy- 
carbonyl and - in particular - aralkoxyoarbonyl groups. 
Bacanples of such acyl groups are alkanoyls such as 
acetyl, propionyl and butyryl; aralkanoyl such as phenyl - 
acetyl; aroyl such as bensoyl or tolyl; aryloxyalkanoyl 

25 such as POAi alkoxycarbonyl such as methoxycarbonyl, 
ethoxycarbonyl, 2,2,2-trichloroethoa^carbonyl, BOC, and 
2-iodoethoxycarbonyl| aralkyloxycarbonyl such as CBZ 
("carbobenzoxy") , 4-methoxybenzyloxycarbonyl and Fmbc; 
and arylsulfonyl such as Mtr. Preferred amino -protective 

30 groups are BOC and Mtr, and also CBZ, n&oc, benzyl and 
acetyl • 

The term "hydroxy-protective group" is likewise 
generally known and relates to groups which are capable 
of protecting a hydroxyl group against chemical 
35 reactions, but ^ich are easily removable after the 
desired chemical reaction has been carried out at other 
sites of the molecule. Such groups are typically the 
abovementioned unsubstituted or substituted aryl, arallcyl 
or acyl groups, and also alkyl groiqps. The nature and 
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size of the hydroxy <»pro tec tivo groups la not critical 
since they are removed again a£ter the desired chemical 
reaction or reaction sequence; groins of 1-20, in 
particular 1-10, carbon atoms are preferred. Examples of 
5 hydroxy-protective grov^B include benzyl, p-nitrobenzoyl, 
p-toluenesulphonyl and acetyl, with benzyl and acetyl 
being particularly preferred. The COOH groups in aspartic 
add and glutamic acid are preferably protected in the 
form of their tert-butyl esters (e.g. Asp (OBut)). 
10 The functional derivatives of the compounds of 

the formula Z, to be used as starting materials, can be 
prepared by conventional methods of amino acid and 
peptide synthesis, as described in, for exaaqple, the 
standard works and patent applications mentioned, for 

■ 

15 exaaple by the solid-phase method of Merrifield 
(B.F. Gysin and R.B. Merrifield, J. Am. Chem. Soc. 94, 
3102 et seq. (1972)) or more recent, modem variants 
which are derived therefrom and are known per se. 

Thm liberation of the compounds of the formula Z 

20 from their functional derivatives is carried out, depen- 
ding on the protective group used, for example with 

■ 

strong acids, advantageously with TFA or perchloric acid, 
or else with other strong inorganic acids such as hydro- 
chloric acid or sulphuric acid, strong organic carboxylic 

25 acids, such as trichloroacetic acid, or sulphonic acid 
such as benzene- or p-toluenesulphonic acid. The presence 
of an additional inert solvent is possible but not always 
necessary. Suitable inert solvents are preferably organic 
. acids, for example carboxylic acids such as acetic acid, 

30 ethers such as tetrahydrofuran or dioxane, amides such as 
DMP, halogenated hydrocarbons such as dichlorome thane, 
and also alcohols such as isopropanol, sec- or tert- 
butanol, and, in individual cases, methanol or ethanol, 
and also water. Mixtures of the abovementioned solvents 

35 are also suitable. TFA is preferably used in excess * 
without the addition of a further solvent, while perchlo- 
ric acid is preferably used In the form of a mixture of 
acetic acid and 70% strength perchloric acid in the ratio 
9tl. The reaction temperatures for the cleavage are 
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advantageously between about 0 and about 50®, preferably 
between 15 and 30* (room teniperature) • 

For exaaiple, the groups BOC, But, OBut# Trt and 
Mtr can be removed preferably with TFA In dlchloromethane 
5 or with about 3 to 5 n HCl in dioxane at 0-30* , in which 
context auxiliary reagents such as anisole, thiophenol or 
thioanisole may have a favowable effect on the reaction. 
The removal of the Fmoo group is carried out, for 
example, using an about 5 to 50% strength solution of 

10 dimethylamine, diethylaaine, morpholine or piper idine in 
DMF at 0-30*. It is possible here to remove the Trt group 
selectively fron amino acid residues to which it is 
attached via oxygen, while leaving a Trt group attached 
via sulphur in the molecule. Likewise, a Trt residue can 

15 be introduced subsequently by attaching it preferably to 
nucleophilic sulphur, iriiile OH groups in the side chain 
are not substituted. 

Protective groups «diich can be removed by hydro- 
genolysis (e.g. CBZ or benzyl) can be removed, for 

20 exaaiple, by treatment with hydrogen in the presence of a 
catalyst (e.g. a noble Mtal catalyst such as palladium, 
advantageously on a support such as charcoal) • In this 
context, suitable solvents are those given above, par- 
tictilar examples being alcohols such as methanol or 

25 ethanol, ethers such as THF, carboxylic acids such as 
acetic acid, water, or amides such as DMF. The hydrogen- 
olysis is generally carried out at teinperatures between 
about. 0 and 100* and pressures of between about 1 and 
200 bar, preferably at 20-30* and 1-10 bar. For example, 

30 hydrogenolysis of the CBZ group is favourably achieved 
over 5 to 10% Fd-C in methanol or with ammonium formate 
(instead of B,) over Fd-C in water/DMF at 20-30*. 

Compounds of the formula Z can also be obtained 
by reacting a compound of the formula II with an amino 

35 compound of the formula III under condensing conditions 
which are known per se for peptide syntheses, and are 
described, for example, in Houben-Weyl, loc. cit., vol. 
15/11, pp. 1-806 (1974). 

The reaction occurs preferably in the presence of 
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a dehydrating agent t for axaapla a earbodllmlde such as 
DCCI or EDCZ, and also prqpanephosphonlc anhydride (cf • 
Angew. Cham, 92 # 129 (1980)), diphenylphosphoryl azide or 
2 « e thoxy-N- ethoxycarbonyl-1 # 2 -dlfaydroqulnoline In an 
inert solvent # for example a halogenated hydrocarbon such 
as diehlorome thane, an ether such as tetrahydrofuran or 
dioxane, an amide such as DMF or diaethylacetaaide, a 
nitrile such as aeetonltrile, or in mixtures of these 
solvents, at temperatures of between about -10 and 40^, 
preferably between 0 and 30*. 

Instead of ZI it is also possible to employ 
suitable reactive derivatives of these substances In the 
reaction, for example those in which reactive groqps are 
blocked intermediately by protective groups. The amino 
acid derivatives II can be used, for example, in the form 
of their activated esters which, advantageously, are 
formed in situ by, for example, addition of HOBt or 
N-hydroxysucoinimlde. However, they can also be employed 
in the form of their mixed anhydrides, which can be 
prepared using carboxylic acid halides such as pivaloyl 
chloride or isobutyloxycarbonyl chloride. 

The starting substazices of the formula II are 
generally novel. They can be prepared by known methods, 
for example by the methods given above for peptide 
synthesis and for the removal of protective groups. 

In general, synthesis proceeds by first preparing 
protected peptide esters of the formula R'*M'-OR", e.g. 
BOC-M-ONe or Ftooo-M-OBut. These are hydrolysed to give 
acids of the formula R'-M-OH, for exasqple BOC-N-OH or 
Anoc-M-OB, which are then condensed with a compound of 
the formula III which, if desired, is likewise provided 
with appropriate protective groups at positions in which 
reaction is not to. take place. 

In the case of coapounds of the formula III, 
peptide esters of the formula R'-Q-Z'-R", such as 
BOC-Q-'Z'-OMe or F^oc-Q-Z' -OMe, where Z' is -NH- or -0-, 
are likewise synthesized and then, before carrying out 
the condensation for the preparation of compounds of the 
formula I, the protective group R' is removed in a known 
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inazmer« F&oc being removed, for exanple, by treatment 
with a plperldine/X3MF solution • 

It is particularly advantageous to use the more 
recent methods of peptide synthesis according to modified 
5 Merrif ield techniques and using peptide synthesis instru- 
ments, as are described, for example, in Peptides, Proc* 
8th Am. Pept. Syap., Bds. V. Hruby and D.H. Rich, Pierce 
CoflDp. Ill, p. 73-77 (1983) by A. Jonozyk axkd 
J. Meinenhofer (n&oc strategy), or the techniques given 

10 in Angew. Chem. 104, 375-391 (1992) • Such methods are 
known per se. 

A base of formula I can be converted into the 
relevant acid addition salt using an acid. Acids which a 
re particularly suitable for this reaction are those 

15 which give physiologically acceptable salts. For. in- 
stance, examples of inorganic acids which can be used are 
sulphuric acid, nitric acid, hydrdialic acids such as 
hydrochloric acid or hydrobromio acid, phosphoric acids 
such as orthophosphoric acid, sulfamic acid, and also 

20 organic acids, in particular aliphatic, alicyclic, 
arallphatic, aromatic or heterocyclic mono- or polybasic 
carboxylio, sulphonic or sulphuric acids,' for example 
formic acid, acetic acid, propionic acid, pivalic acid, 
diethylacetic acid, malonic acid, succinic acid, pimelic 

25 acid, fumaric acid, maleic acid, lactic acid, tartaric 
acid, malic acid, bensoic acid, salicylic acid, 2- or 3- 
phenylpropionic acid, citric acid, gluconic acid, ascor- 
bic acid, nicotinic acid, isonicotinic acid, methane- or 
ethane sulphonic acid> ethanedisulphonic acid, 2-hydroxy- 

30 ethane sulphonic acid, benzenesulphonic acid, p-toluene- 
sulphbnic acid, naphthalene -mono- and -disulphonic acids, 
and laurylsulphuric acid. Salts with acids which are not 
physiologically acceptable, for example picrates, can be 
used to isolate and/or purify the compounds of the 

35 formula I. 

Alternatively, an acid of the formula I can be 
converted dLnto one of its physiologically acceptable 
metal salts or ammonium salts by reaction with a base. In 
this case particularly suitable salts are the sodium. 
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potassium, magnesium, calcium and ammonium salts, and 
also substituted ammonium salts, for example the 
dimethyl-, diethyl- or diisopropylammonium salts, monoe- 
thanol-, diethanol- or triethanolammonium salts, 
cyclohexyl- and dioyclohexylammonium salts, dibenzyl- 
ethylenediammonium salts, and also salts with, for 
example, N-methyl-D-glucamine or with arginine or lysine. 

The novel compounds of the formula Z can be used, 
furthexmore, as integrin ligands for the preparation of 
columns for affinity chromatography, for the isolation of 
integrins • 

In this context the ligand, i.e. a peptide 
derivative of the fonmila Z, is coupled covalently to a 
polymer si^port via anchor functions. 

Suitable polymer support materials are the solid, 
polymeric phases which are known per se in peptide 
chemistry and preferably have hydrophille properties, 
examples being crpsslinked polysugars such as cellulose, 
Sepharose or Sephadex^, acrylamides, polymers . baised on 
polyethylene glycol or Tentakel^ polymers. 

Suitable anchor functions which are attached to 
the polymer . supports are preferably linear alkylene 
chains of 2-12 carbon atoms, in %Aich one end is attached 
directly to the polymer and the other end carries a 
functional group such as, for example, hydroxyl, amino, 
mercapto, maleimido or -COOH, and which are suitable for 
linking with the C- or N- terminal section of the respec- 
tive peptide. 

Zn this context it is possible for the peptide to 
be attached directly o^, if desired, via a second anchor 
function to ue anchor of the polymer. Zt is also pos- 
sible for peptides containing amino acid residues having 
funetionallzed side chains to be attached via the latter 
to the anchor function of the polymer. 

Moreover, it is possible for certain amino acid 

• * 

residues which are a component of the peptides of the 
formula Z to have their side chains modified such that 
they are available for anchoring, via SH, OH, MB, or COOH 
groups for example, with the anchor of the polymer. 
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Xt is posaible In this case to usa amino adds 
iiAioh ara not custoBiaxy# for axaxopla phcmylalanlna 
darivativas whioh carry a aarcapto, hydroacyl, amino or 
carboxyalkyl chain in position 4 o£ the phenyl ring, the 
5 functional group being at the end of the chain. 

Examples of amino acid residues whose side chain 
can be used directly as an anchor function are Ly8# Omf 
Arg, Aspf Asn, Olu, Oln, Ser, Thr, Cys or Tyr. 

Bxanples of N- terminal anchors are radicals such 
10 as, for example, -CO-CAb-MB,# -CO-C.-H,a-OH, -CO-C^-Ba^-SH 
or -CO-CA^-CCX)H where n ■ 2-12, the length of the 
alkylene chain not being critical i it is also possible, 
if desired, for this chain to be replaced in whole or in 
part by, for example, appropriate aryl or alkylaryl 
15 radicals • 

Examples of possible C- terminal anchors are 
-O-CJHa^-SH, -OrC^Aa-OH, -O^GJIte-lIB,, 

-MH-G^Ete-SH, -MB-CAa^OH, or -MB*C;^-C0OH, 

n and the alkylene chain both being subject to '%diat was 

20 stated in the previous paragraph* 

The N- and C- terminal anchors can also be used as 
the anchor coaponant for an amino acid residue side chain 
which is already funotionalized* Examples of suitable 
amino acid residues in this case are Lys(CO-C,Bi0<-HB,) , 

25 Asp(MB-C,Ec-COOB) or Cys (C A -MB,) , the anchor always being 
attached to the functional group of the side chain. 

The preparation of the materials for affinity 
chromatography is carried, out under conditions as are 
conventional, and known per se for the condensation of 

30 amino acids and which have already been described in the 
section relating' to thci preparation of tiie compounds' ot 
the formula I, and which are described in Pierce, Zmmuno 
Technology Catalog ft Bandbook (1990) • 

The novel compounds of the formula Z, and their 

35 physiologically acceptable salts, may be used for • 
preparing phaaemaceutical preparations by bringing them 
into a suitable dosage form together with at least one 
excipient or auxiliary and, if desired, together with one 
or more additional active substances. The formulations 




2131418 



- 16 - 

thus obtained can be employed as medicaaents in human or 
veterinary medicine. Suitable substances as exdplents 
are organic or Inorganic substances which are suitable 
for enteral (e.g. oral or rectal) t parenteral (e.g. 
5 Intravenous Injection) or local (e.g. topical, dermal# 
ophthalmic or nasal) administration or for administration 
In the form of an Inhalation spray and which do not react 
with the novel compounds, examples being water or aqueous 
Isotonic saline solution, lower alcohols, vegetable oils, 

10 benzyl alcohols, polyethylene glycols, glycerol tri- 
acetate and other fatty acid glycerldes, gelatin, soya 
lecithin, carbohydrates such as lactose or starch, mag* 
neslum stearate, talc, cellulose and petroleum jelly. 
Oral administration forms are. In particular, tablets, 

15 fllm-coated tablets, capsules, syrups, juices or drops; 
coated tablets and capsules with gastric julce-resl'stant 
coatings or capsule casings are of special Interest. 
Suppositories can be used for rectal administration, 
while parenteral administration employs solutions, 

20 preferably oily or aqueous solutions, and also 
suspensions, emulsions or Implants. Examples of forms 
suitable for topical administration are solutions, which 
amy be used in the form of eye drops, and further 
examples are suspensions, emulsions, creams, ointments or 

25 ccnqpresses. For administration as an Inhalation spray, 
sprays can be used which contain the active substance 
either, dissolved or suspended in a propellent gas or 

m 

propellent gas mixture (e.g. CO, or fluorochloro- 
hydrocarbons or appropriate substitutes) • In this case 

30 the active substance is expediently used in micronlBed 
fonn,'' it beiisig 'possi][>le for one or iikore additihnal^' 
physiologically tolerated solvents to be present, e.g. 
ethanol. Inhalation solutions can be administered using 
customary inhalers. The novel compounds may also be 

35 lyophiliaed and the resulting lyophilizates can be used, 

■ 

for example, for producing injection preparations. In 
this context the injections may be given as a bolus or as 
a continuous infusion (e.g. intravenous, intrasittscular, 
subcutaneous or intrathecal) . The given formulations can 
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bo sterilized and/or may contain auxiliaries, such as 
preservatives, stabilizers and/ or wetting agents, 
enulslflers, salts for Influencing the osmotic pressure, 
buffer substances, colorants and/or fragrances. They nay, 
5 If desired, also contain one or more further active 
substances, for example one or more vitamins. 

The substances according to the Invention can 
generally be administered In analogy to other known and 
commercially available peptides, but In particular In 

10 analogy to the compounds described In US-A-4 472 305, 
preferably In dosages of between about 0.05 and 500 mg. 
In particular between 0.5 and 100 mg, per dosage unit. 
The dally dose Is preferably between about 0.01 and 
2 mg/kg of body weight. The specific dose for each 

15 particular patient depends, however, on a wide variety of 
factors, for example on the effectiveness of the specific 
compound employed, on the age, body weight, general state 
of health, gender, on the diet, on the time and route of 
administration, on the rate of excretion, on the 

20 coBoblnatlon of medicaments and the severity of the 
respective disease to which the therapy Is applied. 
Parenteral administration Is preferred. 

All temperatures above and below are given In *C. 
In the examples which follow, "customary work-up" means s 

25 water Is added If necessary, the mixture Is neutralized, 
extracted with dlchloromethane, the phases are separated, 
the organic phase Is dried over sodium sulphate, 
filtered, concentrated by evaporation and purified by 
chromatography on silica gel and/or carystallization. 

30 "Customary purification" denotes that the peptide is 
precipitated from TPA/CBaCl, using diethyl ether, after 
which gel filtration is carried out in aqueous buffers 
and/or ion exchange chromatography is carried out. Rt ■ 
retention time (minutes) for RPLC on Llchrosorb RP^ 

35 select B (250-4 .7 mm) column, eluent: 0.3% TPA in wateri 
isppropanol gradient of 0-80 vol% in 50 min at a. flow 
rate of 1 ml/mln, and detection at 215 am. Ht ■ molecular 
peak in the mass spectrum obtained by the "fast atom 
bombardment" (FAB) method, generally representing IT 4- H, 



.2134418 



- 18 - 

in other worda the aaee of the respective eompo\md 
Increased by 1 mass unit. DMPP resin is 4-(2S4'-di- 
methoxyphenylhydroxymethyDj^enoacy resin, a super-acid- 
labile resin which permits the synthesis o£ peptides with 
5 protected side chains. 

KitaiBDle 1 

0.6 g of Ftaoc-Pro-OB is dissolved in 100 ml of 
dichlorpmethane« 1.2 equivalents of Wang resin (p-benzyl* 
oxybenzyl alcohol resin) are added, and the mixture is 

10 stirred at room tenqperature for 12 hotirs. After removal 
of the solvent ftDOC-Pro-Wang resin is obtained. In a 
peptide synthesizer niioc-Cys(Trt)-OB is condensed with 
H-Pro-Wang resin [liberation from naoo-Pro-Wang resin 
using piperidine/DMF (20% strength) ] , using a threefold 

15 excess of the protected cysteine. The coupling is carried 
out at room temperature in DCCZ/HOBt, to give 
Fteoc-Cys(Trt) -Pro-Wang resin. Subseqp&ent treatment with 
piperidine/DMF (20% strength) again gives 
B«CyB(Trt)- Pro -Wang resin. 

20 P^Ti^rlil^ ^ 

In analogy to Example 1 and starting from 
Flaoc«Gly-DMPP resin, by condensation with 9noc-Ala-0H, 
Ftaoc-Ser(But)-OH and n&oc-Ile-OB in the sequence given in 
a peptide synthesizer (continuous flow principle), after 

25 carrying out the following steps i 

liberation of B-Oly-DMPP resin using piperidine/DMF 
(20%) 

washing with dimethylacetamide (DMA) 

reaction with Ftaoc-Ala-OB in DCCI/BOBt at room 

• ' * ■ 

30 temperature 

washing and treatment with piperidine/DMF (20%) 
coupling of the resulting B-Ala-Gly-DMPP resin with 
Ftec-Ser(But) -OB 

washing and treatment of the resulting 
35 Fmoc-Ser (But) -Ala-Oly-DMPP resin with 

CF,SO,B/CB3Cl2/B,0, 
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Fmoc-Ser(But)-Ala-01y-0H I0 obtained. 

Kxwinnls 3 

By analogy with Bacaaple 2, starting from 
Faioc-Asn(Trt) -DMPP reein and after carrying out the 
5 appropriate reaction steps, 

n&oc-Lys (Hoc) -Thr (But) -Ala-Asn (Trt) -OH 

m 

is obtained by coupling with 7teoc*Ala«0H, 
nnoc-Thr (But) -OH and niioc-Lys(Boc) -OH in the specified 
sequence. 

By analogy with Bxaaple 2, starting from 
Fteoc-A8p(OBut)-DMPP resin and after carrying out the 
appropriate reaction steps, the following are obtained: 
Ftaoc-Lys (Boc) -Thr (But) -Oly- Asp (OBut) -OH 
IS by coupling with naoo-Gly-OH, Raoc-Thr (But) -OH and 
n&oc-Lys(Boc)-OH in the specified sequencei 

n&oc-Lys (Boc) -Ala- Ala- Asp (OBut) -OH 
by cbupling with nnoc-Ala-(^, 7imoo-Ala-0B and 
naoc-Lys (Boc) -OH in the qpedfied sequencei 
20 nnoc-Arg(Mtr) -Thr (But) -Ala- Asp (OBut) -OH 

by coupling with naoc-Ala-QB, naoc-Thr(But) -OB and 
naoc-Arg(Mtr) -OH in the specified sequencei 

n&oc-Ser (But) -Ala-A^ (OBut) -OH 
by coupling with Fmoc-Ala-OH and nDOC-Ser(But)-0B in the 
25 specified seqnienoei 

taoo-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -OH 
by coupling with Ftooc-Ala-OH, Fmoo-7hr (But) -OH and 
Mioc-Lys(Boc)-OH in the specified sequencei 

'niioc-oin'(Trt)-Ser(But)-Al^^^^ i ' 

30 by coupling with Vteoc-Ala-OH, n&oc-8er(But)-0H and 
nBOp-01n(Trt)-ra in the specified sequence. 

0.4 g of H-Cys (Trt) -Pro-Wang resin are condensed 
in a peptide synthesiser (continuous flow principle) with 
35 Fteoc-Xiys(Boc)-Thr(But)-Ala-Asn(Trt)-OH, using a three- 
fold excess of the ¥moQ peptide. The coupling is carried 
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out at room tesqperature In DCCI/HOBt, to give 
FtQoo^Lys (Boc) -Thr (But) -Ala-Asn (Trt) -Cya (Trt) -Pro-Wang 
resin. Subaequent treatment with TFA/GH^Cl, followed by 
removal of the Eteoo group with piper Idlne/DMF (20%) gives 
H-Lys-Thr-Ala-Asn-Cys (Trt) -Pro-OB. 

The following are obtained analogously by 
condensation of H-Cys (Trt) -Pro-Wang resin 
with Pmoe-Lys (Boc) -Thr (But) -Ala-Asp (Trt) -OH: 

H-Lys-Thr-Ala-Asp-Cys(Trt)-Pro-OHi Rt « 28.9| It » 

876; 

with nnoc-Lys(Boo)-Ala-Ala-Asp(Trt)-OHs 

H-Lys-Ala-Ala-Asp-Cys (Trt) -Pro-OHi 
with Fnoo-Arg (Ntr) -Thr (But) -Ala-Aq> (Trt) -OH: 

H-Arg-Thr-Ala-Asp-Cys (Trt) -Pro-OH| 
with niioc-Ser(But}-Ala-Asp(Trt)-OHs 

H-Ser-Ala-Asp-Cys (Trt) -Pro-OHi 
with nnoe-Oln(Trt) -Ser (But) -Ala-Asp (Trt) -OH: 

H-Gln-Ser-Ala-Asp-Cys (Trt) -Pro-OHi 
with Tteoe-Olp-Ser (But) -Ala-Asp (Trt) -OH: 

H-01p-8er-Ala-Asp-Cys (Trt) -Pro-OHi 
with Fmoc-Lys (Boc) -Thr (But) -Ala-Asp (Trt) -OH: 

H-Lys-Thr-Ala-^Asp-Cys (Trt) -Pro-OHi 
with Fmoc -Zle- Ser (But )-Ala-01y-<m: 

H-Ile-Ser-Ala-Oly-Cys(Trt) -Pro-OHi 
with Ftaoc-Arg (Mtr) -Ser (But) -Ala-Gly-OH: 

H-Arg-Ser-Ala-Oly-Cys (Trt) -Pro-OHi 
with nnoc-Lys(Boo)-01y-01y-Asp(Trt) -OH: 

H-Lys-Oly-Oly-Asp-Cys (Trt) -Pro-QH. 

llllfflTlt ff 

By analogy with Example 5, starting from 
H-Cys (Trt) -Wang resin and by condensation with 
n&oo-Lys (Boo) -Thr (But) -Ala-Asp (OBut) -OH in a peptide 
synthesiser, . Ftaoc-Lys (Boc) -Thr (But) -Ala-Asp (OBut) - 
Cys (Trt) -Wang resin is obtained which, after treatment 
with TFA/CHjCl, followed by removal of the Ftooc group 
using. piperidine/DMP (20%) and oonventional purification 
gives H-Lys-Thr-Ala-Asp-Cys (Trt) -OHi Rt » 28.8| IT » 779. 
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1.2 g of BOC-Thr (But) -Ala-Asp (OBut) -Cys- 
Pro-Arg(Mtr) -OH are dlsBolved In a mixture of 150 ml of 
dlohloromethane and 20 ml of DMP, the mixture is cooled 
5 to 0^# and then 0.5 g of DCCZ, 0.3 g of HOBt, 0.23 ml 
N-methylmorpholine and one equivalent of 
B-A8n(Trt) -Pro-His (Trt) -Lys (Boo) -OlyPro-Ala-Thr (But) -OMe 
[both peptides can be obtained by methods of the modified 
Merrifield techniqpie] are added. The mixture is stirred 

10 at 0*C for 20 hours and at room teaoperature for 6 hours. 
The reaction mixture is concentrated, treated with an ion 
exchanger and placed in an aqpieous VbECO^ solution. The 
product which precipitates is filtered off with suction 
and washed with water. After crystallization from ethyl 

15 acetate/petroleum ether, BOC-Thr (But) -Ala-Asp (OBut) -Cys- 
Pro-Arg(Mtr) -Asn (Trt) -Pro-His (Trt) -Lys (Boc) -Gly-Pro-Ala- 
Thr(But)-OMe is obtained* 

The following are obtained analogously by conden- 
sation 

20 of B0C-01y-Ziys(Boc)-Thr(But)-CyB(Trt)-Asp(QBut)-0H with 
B-Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -Pro-His (Trt) -X.ys(Boc) - 
Oly-Pro- Ala-Thr (But) -OMe i 

B0C«01y-Lys (Boc) -Thr (But) -Cys (Trt) -Asp (OBut) - 
Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -Pro-His (Trt) - 
25 Lys (Boc) -Oly-Pro-Ala-Thr (But) -OMei 

of B0C-Lys(Boc)-Thr(But)-Ala-A8p(0But)-Cys(Trt)-0H with 
H-Pro-Arg (Mtr) -Asn (Trt) -Pro-His (Trt) -Lys (Boc) -Oly-OMei 
BOC-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -Cys (Trt) -Pro* 
Arg(Mtr) -Asn (Trt) -Pro-His (Trt) -Lys (Boc) -Oly-OMe. 



30 



0.3 g of BOC-Thr (But) -Ala-Asp (OBut) -Cys-Pro- 
Arg (Mtr) -Asn (Trt) -Pro-His (Trt) -Lys (Boc) -Oly-Pro-Ala- 
Thr (But) -OMe is dissolved in 30 ml of methanol; 1.5 ml of 
2N NaOH solution are added and the mixture is stirred at 
35 25^ for 4 hours. After removal of the solvent the residue 
is taken up in water, the pH is adjusted to 3 by adding 
diluted HCl, and the product is extracted with ethyl 
. acetate. The extract iiB dried over MaaSO^. After removal 
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of the solvent BOC-Thr (But) -Ala-Asp (OBut) -Cys-Pro-Arg(Mt- 
r) -Asn(Trt) -Pro-HlB(Trt) -Xiy8(Boo) -Oly-Pro-Ale-Xhr (But) -OH 
is obtained, which Is talcen up in 20 ml of 2N HCl In 
dloxane and stirred at room tenperature for 2 hours. The 
5 reaction mixture is concentrated to dryness and the 
residue is taken up in TFA/CBaCl,, precipitated with Et^O 
and purified by RP-HPLC, to give H-Thr-Ala-Asp-Cys-Pro- 
Arg-Asn-Pro-His-Lys-Oly-Pro-Ala-Thr-OH; Rt « 12 .61 W • 
1465. 

10 The following are obtained analogously by removal 

of the protective groups, starting from the coa^ounds of 
Bxample 7s 

H-Oly-Ziys-Thr-Cys-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Oly- 

Pro-Ala-Thr-OBi Rt - 13 .li IT « I68I1 
15 H-Lys-Thr-Ala-Asp-Cys-Pro-Arg-Asn-Pro-His-Iiys-Gly-OH. 

RuoBDle 9 • 

By analogy with Sxaaple 1, starting from B- 
Thr (But) -Wang resin and by condensation with Fteoc-Ala-OH, 
Aaoc-Pro-OH, Fteoc-Oly-OH, naoc-Lys (Boo) -OH, Ftooc- 

20 Hi8(Trt)-0H and naoc*Pro-OH in the specified sequence in 
a peptide synthesizer (continuous flew principle) after 
repeating the steps indicated above, Pteoc-Pro-His (Trt) - 
Lys (Boc) -Oly-Pro-Ala-Thr (But) -Hang resin is obtained, 
which is treated again with piperidine/OMF (20%) to give 

25 H-Pro-His (Trt) -Lys (Boc) -Oly-Pro-Ala-Thr (But) -Wang resin. 

By ahalogy with Example 1, starting from H-Oly- 
Wang resin and by condensation with Ftaoc-Lys(Boc) -OH, 
Fmoc^Hi8(Trti'-oi[ alxid n&oc-Pro-OH, iii the speidified 
30 sequence in a peptide synthesizer (continuous flow 
principle) after repeating the steps indicated above, 
moc-Pro-His (Trt) -Lys (Boc) -Gly-Wang resin is obtained, 
which is then treated again with piperidine/DMF (20%) to 
give H-Pro-His(Trt)-Lys(Boc)-01y-Wang resin. 

35 HxsMPla 11 

By analogy with Example 2 , starting from 
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Ftaoc-A8a(Trt) -Wang resin and after carrying out the 
appropriate reaction stepa 

Fteoc-Ala-Asp (OBut) -Cyo (Trt) -Pro-Arg (Mtr) -Asn (Trt) -OB 
Is obtained by coupling with niioc-Arg(Mtr) -OH, Fmoc-Pro* 
5 GBt Fjoiioc-Cy8(Trt) -0H« Fmoc-A8p(0But) -OH and Fmoc-Ala-OB 
In the specified sequence. 

Analogously, starting from Ftnoc-Asn (Trt) -Wang 

resin, 

Fmoc-Lys (Boc) -Thr (But) -Ala -Asp (OBut) -Cys (Trt) -Pro- 
10 Arg (Mtr) -Asn (Trt) -OB 

is obtained by coupling with Fteoc-Arg(Mtr) -OB, Fmoc-Pro- 
OB, nnoc-Cys (Trt) -OB, Fnoc-Asp (OBut) -OB, Fmoc-Ala-OB, 
nttOC-Thr(But)-0B and Ftooc-Lys(Boc) -OB in the specified 
sequence; 

15 Faoc -Oly-Lys (Boc) -Thr (But) -Cys (Trt) -Asp (OBut) - 

Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -OB 

is obtained by coiqpling with Fmoc-Arg(Mtr) -OB, Ftaoc-Pro- 
OB, Fmoc-Cys (Trt) -OB, Fteoc-Asp (OBut) -OB, Fmoc-Cys (Trt) - 
OB, Ftaoc-Thr(But)-OH, Fmoc-Lys(Boc) -OB and 7taoc-01y-0B in 

20 the specified sequencei 

Fteoc- Ala-Asp (OBut) -Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -OE 
is obtained by coupling with Fmoc-Axg(Mtr) -<m, Fmoc-Pro- 
OB, 7^c-Cys(Trt) -OB, Fmoc-Asp(OBut) -OB and Fmoc-Ala-OB 
in the specified sequencei 

25 Fmoc-Oly-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -Cys (Trt) - 

Pro-Arg (Mtr) -Asn (Trt) -OB 

is obtained by coupling with F&oc-Arg(Mtr) -OB, n&oc-Pro- 
OB, FBioc-Cys(Trt) -OB, Fmoo-Asp(OBut) -OB, Fkooc-Ala-OB, 
Fnoc-Thr (But) -OB, Ftaoc-Lys (Boc) -OE and Ftaoc-Oly-OB in the 
30 specified sequencei and 

moc-Thr(But) - Ala-Asp (OBut) -Cys (Trt) -Pro-Arg (Mtr) - 
Asn(Trt)-OB 

is obtained by coupling with Ftaoc-Arg(Mtr) -OB, Fmoc-Pro- 
OB, n&oc-Cys(Trt)-OB, Fmoc-Asp(OBut) -OB, Fmoc-Ala-OB and 
35 niioc-Thr(But)-OB in the specified sequence. 

fiEfiaBlfl-JL2 

By analogy with Bxaaple 5, by coxidensation of 
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H-Pro-Hl8 (Trt) -Lye (Boc) -Oly-Pro-AIa-Thr (But) -Wang reeln 
with Ptooc-Ala-Aep (OBut) -Cyo (Trt) -Pro-Arg (Mtr) -Asn (Trt) - 
OB, naoo-Ala-Asp (OBut) -Cya (Trt) -Pro-Arg (Mtr) -Asn (Trt) - 
Pro-HlB (Trt) -Lys (Boc) -OXy-Pro-Ala-Thr (But) -Wang resin is 
5 obtained. Sxsbsequent treatment with TFA/CHjCl, followed by 
removal of the F&oc group with piperidine/DKF (20%) 
gives : 

B-Ala-Asp-Gys (Trt) -Pro-Arg-Asn-Pro-Bis-Lys-Oly-Pro-Ala- 
Thr-OH; Rt » 25.6; IT • 1606. 
10 The following are obtained analogously by oonden- 

sation 

of H-Pro-Bis (Trt) -Lys (Boc) -Oly-Pro-Ala-Thr (But) -Wang 
resin withPteoc-Lys (Boo) -Thr (But) -Ala- Asp (OBut) -Cys (Trt) - 
Pro-Arg (Mtr) -Asn (Trt) -OH t 

15 H-Lys-Thr-Ala-Asp-Cy0 (Trt) -Pro-Arg- Asn-Pro-Bis -Lys - 

Oly-Pro-Ala-Thr-OHi Rt « 24.6| M^ « 1835; 
of B-Pro-His (Trt) -Lys (Boo) -Oly-Pro-Ala-Thr (But) -Wang 
resin with Fttoc-Oly-Lys (Boo) -Thr (But) -Cys (Trt) -Asp (OBut) - 
Cyo (Trt) -Pro-Arg (Mtr) -Asn (Trt) -OH: 

20 H-Oly-Lys-Thr-Cys (Trt) -Asp-Cys (Trt) -Pro-Arg-Asn-Pro- 

His-Lys-Gly-Pro-Ala-Thr-OH; Rt « 30.8; M^ « 2167; 
of H-Pro-His (Trt) -Lys (Boo) -Oly-Wang resin with Fnoo-Oly- 
Lys (Boo) -Thr (But) -Ala-Asp (OBut) -Cys (Trt) -Pro-Arg (Mtr) - 
Asn (Trt) -OB t 

25 B-Oly-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bis- 

Lys-Oly-OB; Rt » 24.5; M^ « 1623; 
of H-Pro-Bis (Trt) -Lys (Boo) -Oly-Pro-Ala-Thr (But) -Wang 
resin with Face -Thr (But) -Ala-Asp (OBut) -Cys (Trt) -Pro- 
Arg (Mtr) -Asn (Trt) -OBt 
30 B-Thr-Ala-Asp-Cys-Pro-Arg-Asn-Pro-Bis-Lys-Gly-Pro- 

Ala-Thr-OB; Rt « 24.9; M" - 1707. 

£SflSBiLfiLJLl 

By analogy with Bxaaples 7 and 8, the following 
are obtained by condensation and subsequent hydrolysis^ 
35 and removal of the BOC protective group, starting 

from H-Pro-His (Trt) -Lys (Boc) -Oly-Pro-Ala-Thr (But) -OMe 
with Boc-Ala-Asp (OBut) -Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -OHt 
H-Ala-Asp-Cys-Pro-Arg-Asn-Pro-His-Lys-Oly-Pro-Ala- 
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Thr«OH| Rt » 13.1; ir « 1362; 
from H-Pro-Hia (Trt) -Lys (Boo) -Qly«QMe with Boo-Ala* 
A8p(0But) -CyB(Trt) -Pro-Arg(Mtr) -AsniTrt) -OHt 

H-Ala-A8p-CyB«Pro-Arg-A8n-'Pro-Hl8-LyB-01y-QH; Rt ■ 
5 10.6; IT m 1094; 

from H-Pro«Hi8 (Trt) -Lya (Boc) •Oly-OMe with Boo-Oly* 
Ly8 (Boo) -Thr (But) -Ala-A8p (OBut) -Gy8 (Trt) -Pro-Arg (Mtr) - 
A8n(Trt)-0H: 

H-01y-Ly8*Thr*Ala-A8p-Cys-Pro-Arg-A8n-Pro-Bi8-Ly8- 
10 Oly-OH; Rt m 11,4; IT - 1380; 

from H-Pro-Hi8 (Trt) •Lya (Boo) -Oly-Pro-Ala-Thr (But) -OMa 
with Boo-Lya (Boo) -Thr (But) - (Ala-A8p(0But) -Cya (Trt) -Pro- 
Arg (Mtr) -Asn (Trt) -OH : 

H-Lya-Thr-Ala-Aap-Cya-Pro-Arg-Aan-Pro-Hia^Iiya-Oly- 
15 Pro-Ala-Thr-OB; Rt » 12.7; IT - 1592. 

* T 

Bxampla 14 

By analogy with Sxaaqpla 2, tha following ara 
ohtainad atarting from nttoo«A8p(0But) -DMPP raain, aftar 
oarrylng out tha appropriata raaotion atapa: 
20 by ooupling with nBOO-Ala-0H# Mioo-Thr(But) -OH and Ptaoo- 
Ziy8(Boo)-0H in tha apaoifiad aaquanoax 

taoo-Lya (Boo) -Thr (But) -Ala -Aap (OBut) -OB. 

Tha following ara obtainad analogoualy, atarting 
from nioo-Cya(Trt) -DNPP raain 
25 by ooupling with Fnoo-Aap(OBut) -OH in tha apaoifiad 
aaquanoat 

nnoo-Aap(OBut) -Cya(Trt) -OH; 
by ooupling with n&oo-A8p(0But) -OH and Fnoo-Ala-OH in tha 
apaoifiad aaquanoat 
30 Fteoo-Ala-Aap (OBut) -Cy^a (Trt) -OH; 

by coupling with Ftooc-A8p(0But) -OH, Faoo-Ala-OH and 
nDoo-Thr(But) -OH in tha apaoifiad aaquenoas 

nnoo-Thr(But) -Ala-Aap (OBut) -Cy8(Trt) -OH. 

Rxampla IS 

35 By analogy with Bxanpla 1, atarting from H- Pro- 

Wang raain and . by - oondanaation with 7tooo-Aan(Trt) -0H# 
nnoo-Arg(Mtr) -OH, nnoo-Pro-OH and taoo-Cya(Trt) -OH in tha 
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specified sequence in a peptide synthesizer (continuous 
flow principle), after repeating the steps Indicated 
above, Fteoc-Cys (Trt) •Pro-Arg(Mtr) -Asn(Trt) -Pro-Wang resin 
Is obtained, which Is retreated with plperldlne/DMF (20%) 
to give H-Cys (Trt) -Pro-Arg(Mtr)-Asn (Trt) -Pro-Wang resin. 

The following are obtained analogously, starting 
fron Ptnoc-Lys (Boo) -Wang resin by coupling with Anoc- 
Hls(Trt}-OH, Fkaoc-Pro-OH, Fmoc*Asn(Trt) -OB, Ftaoc- 
Arg(Mtr)-OB, Vteoo-Pro-OH and n&oc-Cys(Trt) -OH In the 
specified sequence: 

H-Cys (Trt) -Pro-Arg (Mtr) -Asn(Trt) -Pro-Bls (Trt) - 

Lys (Hoc) -Wang resin; 
from Ftaoc-Bls (Trt) -Wang resin by coupling with Fmoc-Pro- 
OB, niioc-Asn(Trt)-OH, FjaBOo-Arg(Mtr) -OB, Ftaoc-Pro-OB and 
Fmoc-Cys(Trt) -OB In the specified sequence: 

B-Cys (Trt) -Pro-Arg (Mtr) -Asn(Trt) -Pro-Bls (Trt) -Wang 

reslni 

from nooc-Gly-Wang resin by coupling with 9tooc-Lys(Boc)- 
(M, niioc-Bls(Trt) -OH, Anoc-Pro-OB, n&oc-Asn(n:t) -OB, 
niioc-Arg(Mtr)-OB, Anoc-Pro-OB and Staoc-Cys (Trt) -OB In the 
specified sequence: 

B-Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -Pro-Bls (Trt) - 

Lys(Boc) -Oly-Wang reslni 
from Anoc-Arg (Mtr) -Wang resin by coupling with Btaoc-Pro- 
QB and nnoc-Cys(Trt) -OB In the specified seqpience: 

B-Cys (Trt) -Pro-Arg (Mtr) -Wang reslni 
from Fnoc-Ala-Wang resin by coupling with Ftaoc-Cys(Trt)- 
OB: 

B-Cys (Trt) -Ala-Wang resin. 

By analogy with Bxanq^le 5, by condensation of 
Ftaoc-bys(Boc) -Thr (But) -Ala-Asp (OBut) -OB with B-Cys (Trt) - 
Pro-Arg (Mtr) -Asn (Trt) -Pro- Wang resin, Fknoc-Lys (Boo) - 
Thr (But) -Ala-Asp (OBut) -Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) - 
Pro-Wang resin Is obtained. Subsequent treatment . with 
TFA/CB^Cl) followed by removal of the nooc group with 
plperldlne/SNP (20%) gives: 

B-fLys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg- Asn-Pro-OBi Rt ■ 25.4i 
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m 1243. 

The following are obtained by condensation 
of Fmoo-Lya (Boo) -Thr (But) -Ala-Asp (OBut) -OB with 
B-Cys (Trt) -Pro-Arg(Mtr) -ABn(Trt) -Pro-Bis (Trt) -Lys (Boo) - 
Wang resin t 

B-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bls-Lys- 

OB; Rt m 23.6; IT - 1509; 
of Fmoc-Lys (Boo) -Thr (But) -Ala-Asp (OBut) -OB with 
B-Cys (Trt) -Pro-Arg (Ntr) -Asn (Trt) -Pro-Bis (Trt) -Wang resin: 

B-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bis-OB; 

Rt o 24.3; M* m 1380; 
of Fmoc-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -OB with 
B-Cys (Trt) -Pro-Arg (Mtr) -Asn (Trt) -Pro-Bis (Trt) *Lys (Boo) - 
01y~Wang resin x 

H-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bis-Lys- 

Oly-OB; Rt « 23.7| IT « 1565; 
of Fmoc-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -OB with 
B-Cys (Trt) -Pro-Arg (Ntr) -Wang resins 

B-Lys-Thr-Aia-Asp-Cys(Trt)-Pro-Arg-OB; Rt ■ 25.7; 

M* - 1032; 

of Fteoc^ Asp (OBut) -Cys (Trt) -OB with B-Pro-Arg (Mtr) - 
Asn (Trt) -Pro-Bis (Trt) -Lys (Boc) -Wang resins 

B-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bis-Lys-OBi 
of Ftaoc-Ala-Asp(OBut)-Cys(Trt)-OB with B- Pro-Arg (Mtr) - 
Wang resins 

B-Ala-Asp-Cys(Trt)-Pro-Arg-OB; Rt » 27.4; M" • 803; 
of FfeBOc -Thr (But) -Ala-Asp (OBut) -Cys (Trt) -OB with B-Pro- 
Arg (Mtr) -Wang res in s 

B-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-OBi Rt m 27 • 3 ; 

M^ m 904; 

of ' Fmoc-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -OB with 
B-Cys (Trt) -Pro-Wang resins 

B-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-OB. 

Kganpla 17 

0 . 9 g of B-Cys (Trt) -Pro-Arg-Asn-Pro-Bls-Lys (BOC) - 
DMPP resin [prepared as in Bxaaple 1] is dissolved in 
100 ml of dichlprome thane , condensed with B,-CO-Asp-OB by 
analogy with Bxanple 2, and worked iqp. Reintroduction of 
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the Trt group using triphenylnothan o l gives B|C-CO-A0p- 
Cys (Trt) -Pro-Arg-Asn-Pro-His-Lys-OB; Rt « 26.0; 
BT o 1250. 

The following are obtainad analogously, starting 
5 from H-Thr-Ala-Asp-Cys(Trt)-Pro-OH with H,C-CO-Lys (BOC) - 
OHi 

H,C-CO-Lys-Thr-Ala*Asp-Cys (Trt) -Pro«-OH; 
from H-Ser*Ala*Asp-Cy8 (Trt) -Pro-OH with H3C0-01n(Trt) -QBs 
R}C-CO<-Gln-Ser-Ala-Asp-Cys (Trt) ••Pro-OH* 

0.7 g of Rnoc-Cys (Trt) -Pro-OH is dissolved in 
100 ml of dichlor one thane; 1.4 equivalents of MBHA resin, 
1.4 equivalents of HOBt and 1.4 equivalents of DCC are 

« 

added, and the mixture is stirred at room tenperature for 
15 24 hours. After removal of the solvent FBioc-*Cys (Trt) -Pro*- 
MBHA resin is obtained. By treatment (at room temperature 
for 1 hour) with piperidine/DMP (20%) this gives 
H-Cys (Trt) -Pro-MBBA resin, which is subsequently coupled 
with Fnoc-Lys (Boc) -Thr (But) -Ala-Asp (OBut) -OH by adding 
20 the threefold excess of this ccpoipound. The coupling is 
carried out at room tenperature in DCCI/HOBt, to give 
Ptaoc-Lys (Boc) -Thr (But) -Ala- Asp (OBut) -Cys (Trt) -Pro-MBBA 
resin. Subsequent retreatment with piperidine/DMF (20%) 
gives B-Lys (Boc) -Thr (But) -Ala- Asp (OBut) -Cys (Trt) -Pro-MBBA 
25 resin. 

The resulting conqpound is taken up in 20 ml of 

« 

TFA and stirred at room temperature for 2 hours. Conven- 
tional purification gives B-Lys-Thr-Ala-Asp-Cys (Trt) -Pro- 

30 The following peptide amides are obtained walog- 

ously, by reacting the free peptides with MBBA resin and 
then removing the resins 

H-^s-Thr-Ala-Asp-Cys(rit>Pio-Arg-Asn-Pro-His-LyS'NH2: 
H-Lys-Thr-Ala-Asp-Cys(Trt>Pro-Arg-Asn-Pro-His-NH2; 
H-Lys-Thr-Ala-Asp-Cys(Tft)-I>ro-Aig-Asn-Pro-His-Lys-Gly-NH2; 
H-Lys-Thr-Ala-Asp-Cys(Tit)-Pn>-Arg-NH2; 

H-Asp-Cys(Tit)-Pio-Arg-Asn-Pio-His-Lys-NH2; 
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H-Ala-Asp-Cys(Trt)-Pio-Arg-NH2; 

H-Thr-Ala-Asp-Cys(Trt)-Pxo-Arg-NH2; 

H-Lys-Thr-Ala-Asp-Cys(Trt)-Pio-NH2. 



By analogy with Bxaxople 17, by oondenBatlon of 
B-Tbr-Ala-Aap-Cya (Trt) -Pro-MB, with B^C-CO-Xys (BOC) -OB 
£ollo«rad by removal o£ the BOC group* B,C>C0-Ly8-Thr-Ala- 
5 A0p-Cy8 (Trt) -Pro-MB, la obtained. 

The following are obtained analogously t 

H3C-CaLys-Thr-Ala-Asp-Cys(Trt>Pro-Arg-Asn-Pro-His-Lys-NH2: 

H3C-CaLys-Thr-Ala-Asp-Cys(Trt)-Pro-Arg-Asn-Pro-His-Lys-Gly-hiH2; 

H3C-CC)-Lys-Thr-AlarAsp-Cys(Trt)-Pio-Arg-NH2; 

H3C-^CO-'nir-Ala-Asp-Cys(Tit)-Plro-Arg-NH2; 

H3C-CaLys-Thr-Ala-Asp-CysCrrt)-Prt>-NH2. 

By analogy with Bxaaqple S, by eoindenaatlon of 

Faoe-Lya (Boe) -Thr (But) -Ala-Asp (OBut) -OB with B-Cys (Trt) - 
10 MMaAla-Wang resin, Ttaoe -Iiys (Boe) -Thr (But) -NMeAla-Wang 
r#8ln la obtained. Subsequent treatment witb TFA/CB2CI3 
followed by removal of the Fteoc groi^ with piperidine/DilF 
(20%) givess 

H-Lys-Thr-Ala-Asp-Cys (Trt) -MMeAla-QH. 
15 SsaBBl&-21 

)" ' 'b;'2'''g oie B-iyii-'lhr-AU-Asp-Cys-^re-Arg-Asn^^^ 
Bls-Lys-Oly-OB. Is dissolved In 30 ml of CB,C1, and 30 nl 
o£ TFA, and 1.2 equivalents of triphenylmethyl alcohol 
are added thereto at room teoiperature. The mixture is 
20 subsequently stirred for an hour azxd the peptide foacmed 
is precipitated, after concent:ration, by addition of 
diethyl ether. Conventional purification gives 
H-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-His-Lyo-Oly- 
OHi 
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Rt m 23.7; tr « 1565. 

The following ara obtained analogously by 
alkylation of B<*Lys-Thr*-Ala*Aap--CyB-Pro-Arg-ABn-Pro«-His<- 
Ly8*01y*0H: 



5 with methyl iodides H-LyS'-Thr-^Ala-Asp-Cya (Me) -Pro-Arg- 
Asn-Pro-His-Iiys-Oly-OH; Rt « 9.8; IT a 1338; 
with ethyl iodides H<-LyB-Thr-Ala-Asp-Cye(Et) -Pro-Arg-Aen- 
Pro-Hi8-IiyB-01y*0H; Rt - 10.4; IT « 1352; 
with benzyl chloride: H-LyB-Thr-Ala--A8p*CyB (Bzl) -Pro-Arg- 
10 ABn-Pro-HiB-LyB*01y*-0H; Rt « 13.8; IT - 1415; 

with tert-butyl chlorides H*LyB-Thr-Ala*>ABp-CyB (tBu) -Pro* 
Arg-Aan-Pro-HiB-LyB-Oly-OB; Rt « 12.3; MT » 1379; 
with diphenylaethyl chlorides 

H-Lys-Thr-Ala-Aap-Cys (Dpm) -Pro-^Arg-Asn-Pro-His-Lys* 
15 Oly-OH; Rt » 17.8; IT » 1489. 

The exaiqples below relate to pharmaceutical 
fomulations. 

Bxaaple At Zajeotlon vials 

A solution 100 g of an active substance of the 

20 fonmila X and 5 g of disodiim hydrogen phosphate in 3 1 
of double-distilled water is adjusted to a pH of 6.5 
using 2N hydrochloric acid, sterilized by filtration, 
used to fill injection vials and then ly^hilized under 
sterile conditions/ and the vials are sealed under 

25 sterile conditions. Each injection vial contains 5 ag of 
active substance. 

Bxanifl* B> ^i^pposltorifjs, 

A mixture of 20 g of an active substance of the 
formula Z together with 100 g of soya lecithin and 1400 g 
30 of cocoa butter is melted, poured into moulds and left to 
cool. Each suppository contains 20 mg of active sub- 
stance. 

Bkample Cs Solution 

A solution is prepared from 1 g of an active 
35 substance of the formula X, 9.38 g of NaB2P04 x 2B20f 
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28«48 g o£ Ma^HPO^ x 12 H3O and 0,1 g of benzalconlua 
chloride in 940 ml of double-distilled water. The 
solution is adjusted to a pH of 6«8, made up to 1 1 and 
sterilized by irradiation. This solution can be used in 
5 the form of eye drops. 

Sxaaple Di Ointment 

500 mg of an active substance of the formula Z is 
mixed with 99.5 g of petroleum jelly under aseptic 
conditions* 

10 Bxaaple Bt Tablets 

A mixture 1 kg of active substance of formula I, 
4 kg of lactose, 1.2 kg of potato starch, 0*2 kg of talc 
and 0.1 kg of magnesium stearate is compressed in a 
customary manner to form tablets such that each tablet 

15 contains 10 mg of active substance. 

Bxaaple F: Coated tablets 

* By analogy with Bxaaple B tablets are moulded, 
and are then coated in a conventional manner with a 
ooating coooprising saccharose, potato starch, talc, 
20 tragacanth and colorant. 

Bxample Ot Capsules 

Hard gelatin capsules are filled, in a customary 
manner, with 2 kg of active substance of the formula I, 
so that each capsule contains 20 mg of the active sub- 
25 stance. 

Bxaaple Bs Ampoules 

k solution of 1 kg of active substance of the 
formula I in 60 1 of double-distilled water is filtered 
sterile, dispensed into aapoules and lyqphilised under 
30 sterile conditions, and the ampoules are sealed under 
sterile conditions* Bach ampoule contains 10 mg of active 
substance. 
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Merck Patent Oesellschaft 
mlt beschrfinkter Ha£tung 
6100 Darmstadt 



1. Linear peptides of the formula Z 



X-A-Cys(R^)-B-Z Z# 



•• •; .•> ■ • . ».• . • 



in which 
X is B or Ac, 

A is absent or is Asp or a peptide fragment selected 

« 

10 from a group consisting of Ala-Asp, Thr-Ala-Asp, 

Lys-Thr-Ala-Asp, Lys-Thr-Ala-Asn, Lys-Thr-Oly-Asp, 

Lys- Ala- Ala- Asp, Arg-Thr-Ala-Asp, Ser-Ala-Asp, 

Oln-Ser-Ala-Asp, Oly-Lys-Thr- Ala-Asp, 

Asn-Oly-Lys-Thr-Ala-Asp, Ile-Ser-Ala-Oly, 
15 Arg-Ser-Ala-Oly, Cys-Asn-Oly-Lys-Thr-Ala-Aspi 

Tyr- Cys - Asn-Gly-Lys -Thr - Ala - Asp , 

Asp-Tyr-Cys-Asn-Oly-Lys-Thr-Ala-Asp, 

Oly - Ly s - Thr - Cys - Asp , 

Asp-Asp-Tyr-Cys-Asn-Oly-Lys-Thr-Ala-Asp, 

20 Oly-Lys-Thr -Cys (Trt) -Asp, 

Met-Asp-Asp-Tyr-Cys-Asn-Oly-Lys-Thr-Ala-Asp and 

Asp-Met-Asp-Asp-Tyr-Cys-Asn-Oly-Lys -Thr- Ala-Asp, 
B is absent or is Ala, Arg, Asn, Asp, Cys, Oln, Olu, 

Oly, Bis, lie. Leu, Lys, Met, Om, Phe, 4-Bal-Phe, 
25 Pro, Ser, Thr, Trp, Tyr or Val or is an N-methylated 

derivative of the amino acid residues mentioned, or 

is a i^eptide' ^'fi^agment selected from the igroup 

consisting of Pro-Arg, Pro-Arg-Asn, Pro-Arg-Asn-Pro^ 

Pro-Arg-Asn-Pro-Bis, / Pro-Arg-Asn-Pro-Bis-Lys, 
30 Pro-Arg-Asn-Pro-Bis-Lys-Gly, 

Pro-Arg-Asn-Pro-Bis-Lys-^Oly-Pro, W^-^iM^M 

Pro-Arg-Asn-Pro-Bis-Lys-Oly-Pro-Ala and ' 'I '^^WUM 

Pro-Arg-Asn-Pro-Bis-Lys-Oly-Pro-Ala-Thr, 
- in Which only one of the residues A or B can be absent, 
35 Z is OB, ORS MB,, MBR' or MX^, 
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Is H, R', Trt, Dpa or Bsl, 
R' is alkyl of 1-6 carbon atoms, 
Hal is F, Cl# Br or Z and 

Ac is alkanoyl o£ 1-10 carbon atoms, aralkanoyl of 8-10 

carbon atoms or aroyl of 7-11 carbon atoms , 
and to their physiologically acceptable salts. 

2. An enantiomer or a diastereomer of a compound of 
the formula I according to Claim 1. 

3 . (a) H-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Hia-Lys- 
Oly-Pro-Ala-Thr-OBi 

(b) H-Ziys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-His-Lys- 
Oly-Pro-Ala-7hr-OHi 

(c) H-Oly-Lys-Thr-Ala-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-His- 
Lys-Oly-OH; 

(d) H-Lys-Thr-Ala-Asp-C:ys (Trt) -Pro-Arg-Asn-Pro-His-OH; 

(e) H-Lys-Thr-Alar Asp^Cys (Trt) -Pro-Arg-Asn-Pro-His-Lys- 
Oly-OH; 

(f ) H-Lys-Thr-Ala*Asp*Cys (Trt) -Pro-Arg-ORi 

(g) H-Lys«Thr-Ala-Asp-Cys(Trt)-Pro-OB and 

(h) HjC-CO-Asp-Cys (Trt) -Pro-Arg-Asn-Pro-Bis-Lys-OH. 

4. Process for the preparation of a oonpound of the 
fomfliila Z according to piaim 1 or of one of its salts, 
characterized in that it is liberated from one of its 
functional derivatives by treatment with a solvolyzing or 
hydrogenolyzing agent or in that a compound of formula ZZ 

Z-M-OB ZZ 

in which 

M is an amino acid residue or, peptide radical selected 

from a groiqp consisting of A, A-Cy^(R )# 
Ala, Thr, Thr-Ala, Lys, Lys-Thr, Lys-Thr-Ala, Gly, 

Lys-Thr-AJa-Gly, Gly-Lys, Gly-Lys-Thr, Gly-Lys-Thr-AIa, 
Gly-Lys-Thr-Cys(RO, Asn, Asn-Gly, Asn«Gly-Lys, Lys-Ala, Lys-Ala-Ala, 
Asn-GIy-Lys-Thr, Asn-GIy-Lys-Thr-Ala, Cys, Cys-Asn, Cys-Asn-Gly, Arg, 
Arg-Thr, Aig-Thr-Ala, Ser, Cys-Asn-Gly-Lys, Clys-Asn-Gly-Lys-Thr, 
C:ys-Asn-Gly-Lys-Thr-Ala, Ser-Ala, Tyr, Tyr-C:ys, Tyr-Cys-Asn. 
Tyr-Cys-Asn-<}ly, Tyr-Cys-Asn<Jly-Lys, Gin, G^ 
tyr-Cys-Asn-Gly-Lys-Thr, Tyr-Cys-Asn-Gly-Lys-Thr-Ala, Asp, Asp-Tyr, 
Asp-Tyr-Cys, Asp-Tyr-Cys-Asn, Asp-Tyr-Cys-Asn-Gly, lie, fle-Ser, 



.2mm 



- 3 - 

Ilc-Ser-Ala, Asp-Tyr-Cys-Asn-Gly-Lys, Asp-Tyr-Cys-Asn-Gly-Lys-Thr. 
Arg-Scr, Arg-Ser-Ala, Asp-Tyr-Cys-Asn-GIy-Lys-Thr-AIa, Asp-Asp, 
Asp-Asp-Tyr, Asp-Asp-Tyr-Cys, Asp-Asp-Tyr-Cys-Asn, 
Asp-Asp-Tyr-Cys-Asn-Gly, Asp-Asp-Tyr-Cys-Asn-Gly-Lys, 
Asp-Asp-Tyr-Cys*Asn-Gly-Lys-Thr, 

Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala, Met, Met- Asp, Met-Asp-Asp, 
Met-Asp-Asp-Tyr, Met-Asp-Asp-Tyr*Cys, Mct-Asp-Asp-Tyr-Cys-Asn, 
Mct-Asp-Asp-Tyr-Cys-Asn*Gly, Mct-Asp-Asp-Tyr-Cys-Asn-Gly-Lys, 
Met-Asp^Asp-Tyr-Cys-Asn-Gly-Lys-Thr, 

Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala, Asp^Met, Asp-Met-Asp, 
Asp-Met-Asp-Asp, Asp-Met-Asp-Asp-Tyr, Asp-Met-Asp-Asp-Tyr-Cys, 
Asp-Met-Asp-Asp-Tyr-Cys-Asn, Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly, 
Asp-Met-Asp-Asp-Tyr-Cys-Asn-Gly-Lys, 
Asp-Met-Asp-Asp-Tyr-C>'S-Asn-Gly-Lys-Thr, 

Asp-Met-Asp-Asp-Tyr-Cys-Asn-GIy-Lys-Thr-Ala, A-Cys(R«)-Pro, 

A-Cys(RO-Pro-Arg, A-Cys(Rt)-Pro-Arg-Asn, A-Cys(Ri)-Pro-Arg-Asn-Pro, 

A-Cys(RO-Pro-Arg-Asn-Pio-His. A-Cys(RO-Pro-Arg-Asii-Pn)-His-Lys, 

A-Cys(Ri)-Pro-Aig-Asn-Pro-His-Lys-Gly, 

A-eys(Ri)-Pro-Arg-Asn-Pn>-His-Lys-Gly-Pro, 

A-Cys(Ri>Pro-Aig-Asn-Pro-His-Lys-GIy-Pro-Ala, 

In which A and are aa daflnad In Claim 1, 

and 

X la aa de£lnad but ia not hydrogen If A and therefore 
M are abaent, la reacted wlt:h an amino coiqpoimd of 
the formula III 

H-Q-Z III, 

la which 

Z Is aa defined, and. , 

Q Is an amino aold residue or peptide radical selected 

froB a gvanip consisting of B, Cys (R^) -B« 
Arg-Asn, Aig-Asn-Prp, Asn-Pro, Aig-AsD'Pro-His, 
Asn-Pro-His, Pr(hHis, Arg-Asn-Pro-His-Lys, Asn-Pro-His-Lys, 
ft-o-His-Lys, His-Lys, Arg-Asn-Pro-His-Lys-Gly, Asn-Pro-His-Lys-Gly, 
Pro-His-Lys-Gly, His-Lys-GIy, Lys-Gly, Arg-Asn-Pro-His-Lys-Gly-Pro, 
Asn-Pro-His-Lys-Gly.Pro, Pro-His-Lys-Gly-Pro, His-Lys-Gly-Pro, 
Lys-Gly-Pro, Gly-Pro, Aig-Asn-Pro-His-Lys-GIy-Pro-Ala. 
Asn-Pro-His-Lys-Gly-Pro-Ala,Pro-His-Lys-Gly-Pro-Ala, 
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His-Lys-Gly-Pro-Ala, Lys-Gly-Pro-Ala, Gly-Pro-Ala, Pro-Ala, 
Arg-Asn-Pro-His-Lys-Gly-Pro-Ala-Thr. Asn-Pro-His-Lys-Gly-Pro-Ala-^ 
Pro-His-Lys-Gly-Pro-Ala-Thr,His-Lys-Gly-Pro-AIa-Thr, 
Lys-Gly-Pro-Ala-Thr. Gly-Pro-Ala-Thr, Pro-Ala-Thr, Ala-Thr, 
Gly-Asp-Cys(RO-B, Thr.Gly-Asp-Cys(Ri)-B. Asp.Cys(RO-B. 
Ala-Asp-Cys(RJ)-B. Thr-Ala-Asp-Cys(Ri>B. Lys-Thr-Ala-Asp-Cys(RO-B, 
Gly-Lys-Thr-Ala-Asp-Cys(RO-B, Asn-Gly-Lys-Thr-Ala-Asp-Cys(Ri>B, 
Asn-Cys(Rt>B, Ala-Asn-Cys(Ri)-B, Thr-Ala-Asn-Cys(Ri)-B, 

Cys-Asn-Gly-Lys-Thr-Ala-Asp-Cys(R^)-B, Ala-Ala-Asp-CysCRO-B. 
Scr-Ala-Asp-Cys(R>>B.Tyr-Cys-Asn-Gly-Lys-Thr-Ala-Asp-Cys(RO-B. 

GIy-Cys(Ri)-B. Ala.Gly-Cys(RO-B. Ser-Ala-Gly-Cys(Ri)-B, 
Cys(Trt).Asp.Cys(RO-B, Thr-Cys(Tit).Asp-Cys(Ri)-B. 
Ly s-Thr.Cys(Trt)- Asp-Cy s(Ri )-B, 
Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala.Asp-Cys(Ri)-B, 
Asp-Asp-Tyr-Cys-Asn-Gly-Lys-Thr-Ala-Asp-Cys(Ri>B or 
Mct-Asp-Asp-Tyr-Cys-Asn<fly-Lys-Thr-Ala-Asp-Cys(Ri>B 

in which ia fts daflnod, 

and/or in that a free meroapto, hydroxyl or amino group 
ia alkylatad 

and/or a compound of tha formula Z according to Claim 1 
ia convartad into ona of ita aalta by traatmant with an 
acid or baaa. 

5. Procaaa for tha praparation of phaxmacautioal 

formulationa# charactarizad in that a compound of tha 
formula Z according to Claim 1 and/or ona of ita phyaip* 
logically accaptabla aalta, togathar with at laaat ona 
aolid« liquid or aemiliquid axcipiant or auxiliary, ia 
brought into a auitabl^a adminiatration form. 
6 • Pharmacautical formulation, characterized in that 

it oontaina at laaat ona coaqpound of tha general formula 
Z according to Claim 1 and/or one of ita phyaiologically 
acceptable salta. 

7* Uaa of compounda of the formula Z according to 

Claim 1 or of phyaiologically acceptable aalta th.ereof 
for the preparation of a medicasient for combating 
diaeaaea.. 

8 • Uaa of conqpounda of the formula Z according to 
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Claim 1 or of physiologically acceptable salts thereof in 
the combating of diseases. 

9. Use of compounds of the formula Z according to 
Claim 1 for the preparation of immobilized ligands for 
affinity column chromatography. 

10. Use of compounds of the formula Z according to 
Claim 1 for the purification of integrins by affinity 
chromatography • 



Fetherstonhaugh & Ca, 
Ottawa, Canada 
Patent Agents 
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